eterno gees? tay + 


a0 ee 


gripe wt yterye 


0 arbed at «ee 
4 le: tage amin WHAM Mes 
epg cameras bi > pahe® 
coe abe meaner iain Shu mtibe ey oie 

ee 
a Baste we te debe hee 
te Baha «RAR ey 


ome A cimpse ei ae tet et eae 
Pe er ee a ee tends Benny tee dele dame te 


cmap tenete® sear bab 
wt. Asia abe: 


aeigear tha ee 
net ck chet eon: dee a angen aha anv iy A. 


ee 


ee 


Gane tt 14 Han. nee te emnalbe ed ba neg anette 24 3en0 16'v as Sam? he 1800 re eee nee anns naeandeed 
paper tr Tore tet Payee ee en oa een Ne oa Pay ok a OLE OF FSAD REO ERG Hwy ee 
MOH o® peewee gee ee Nay me Re be Gy tage te bye) Pheu © tr om oe Vem ODay ered emainmaaceihe tee 2 Be estOts perenne rar ee ter 


eee ee ee ee et ee EL al ake ee Te de abate tater teas tarye ae | 
me epee) MOR th hem Ae enact 0 0e NT tae dane iededabenena toleaene apageiene Wrurteqee 
Tra be ay ha Hoare Gees AS gee be nahn Laninad ise sha Hemy 


er ea 


apes bade Gs 808 1 Pete! 00°41 w De Pete FOREN. 
eeerer rie rte teen a 


eee te steer 


ae eee 


alee reed 
1 ape haga Ga eien kene 1 NES HOVER kets seme 
ange orvret pei ree SS ne et GO Ve yt ny Wr ae ee anes Pere wer 
ew bee tk ket bee theta. 4 Re how a Oat oy reed ant dy FEF ped We err gene eee Oe we ae i wee tepogebstounineses, 

wt whe Ge beter eke | et aye tO Nee oar OF Pe ee ee alo) needa aryee : 
ree 9 eye beprprerrtrtier that) 


Ce te ee Sere Sere Le ee font team 2 gee Fee heed tome age re my) 
seeds oe rhode one he -yehews hye (te om dd Ase eee gears pe eOO+ ae We REeltas Amen” 


So ddued heingberee ® hale ogs <1 ATMGMN TO EON Rin ap sie ne bine satepi ets a tw spot wiv godedene seme * pales ope netaO: herehatanepute het sttegibepene hargnene st 
on Bel ween ae We eg tete eked Lede Pe ye oe R ye ERTL HbR Oe me nau emtolne oO MT everrttt et Tee kad 
he nthe tar Gen @ CDA. eke ee ae Reta s Mee! teen 90/0” rue» amen te Pee {matte t te enon nebeiigmene es be twbs gendmeherar one 
pady the (8: iietb dm POURERG D of Gectad ents pads Sere rer oP ee eRe nor enn oe ts eee sagen ahane eee 
ee ® ee ® dere be ghee Arse. ge |. reeererwrr ier ren. Eke als 
Biting bed en . 8 ee 4 BP gee wre Be bey. Po Ra nates CERI Gee Cp OREM EH: 
pape wren, eee ey <0. jae ie 
POOR i ee ee Tee ee eo 
ihe ee, errr Sor ee er 
eh dw  onnete h ecacme OFA Mciy Fe eds emo! ate me mem emeh 


wavetote* aa 


poorer rir thie 


an a . « sor oe er) we Fete et ee 
’ Pere eee ee ee fa sO once pers peerorerrrmrerer net Clk 
“ - coaraatent . 2 Mage be a ay . 8 oe ale Oh ante ° Pairs ine 4091 gwhe OGr ge Osteo 1 B99 Me Be RE tet de 
: ae" sande di ong . rege ; = “ rie Peon * apeeraporerrrr Terai Trt 
, “ ow phot ere vee Ji see omye bee i6 
aon hotoae Sara hot Le 4 mee - 7 eee roti 
: / - . son we by wpe detinne sours ou she et Marka we te Leh 
- ‘ck wer} piugee@ + tte eee 8 qua ws eebete O49 emery eg 6s & A KHWeYETOe” tage es eeeds terete © 
: ‘ hep ” ink > wwe ree ty ois tee semen nets teh e te gelato tel 
_" - ie ‘ ‘ ee ody Fe mabe how pmo the eotle eee we an ay Ma gaeg eMart perenvnr fo re ea 
te dot © ‘ ) 7 oie wend Ot be tg he tyne tenane ye etgtgegie® “ohennd 1G eee” br os ee Pa ites 
. bs be trie Wve rey eed . . Theme aan a he Os ete Ome He tty see 
: Oey) > tee ' » * ‘ — eratgite errr Der te ead) 
. od . ’ ' * . e . a: cyan leten te 6 © te tetas fom ens ha i 
' giciae ? nee cangee ghee bye he hd Rate tet [Ra tute be eede! 
oem ye 26 ' f ayeriery re) Me Oe A ae LEG 
' ’ * . ere & ere ewe he eee oe nT 
\ bore label weepeneerrrr Tn UL Sa 
5 ate “ r shehdedes gives Pee hel ee 
4 é abe ‘ atebalne sehbeat tytn Sa he ately Be @epteta 
a eo bog, she ot , “ pave ‘ » ees 8 OHNE OS pr Oe a Oy 
a e+e > 40 be * egrets Pang terw 6h Hee tome 
. 4 , o mwa y . « 10a ‘ ed Veta te tek Re tg 4 hetee Ce (dee 
- Po mee ’ ‘ * ” « ‘ Tat hiatal rt ee ee a kL | 
~ ” ~~ ‘ « ne 4 ode ote abe ve s- wets 
—+- . bane ce = 43604 ye ds eed + be tote eee ater 4 Gree 'Sornate tate e: 
‘ ” 2 ono seas ~~. +0 + ene 
ergy? oan ‘ Ages boa: 8, se P40 es eee sage ee 
4 ‘ ‘ ’ ton wee hewee bY @ ‘ PER) hed anette 6 ome ew byte oohe te 
' ue a ogee det re ee oe ts ee 
, i aonep * . oe ‘. 4 cre tane she teo. og Veen! 
A ' * ‘ : + oon ‘ . « vert? eee to) 
5 ‘ ’ ‘ W154 1 o« + so ‘ -* ve P aes og te hate ta! 
' Me p elaye . . <“ ¢ howe (614 Ore gem 
7 4 pate ls * ~~ + 06h ee . oe Fela Ein neeawel 
“ same ¢ > ley etant.eerte? ime AO EO ghee 
7 : , ow? ne an of hte eee cine tee ne 
‘ i + aaee 
‘ o he ee Te eter ete wae . 
' one 14% . 
i , ‘ rr y ote at? eee 
- : . : , ’ ewe > ben On? ‘ 
a wide oe aute ‘ee r) ety . . ae be tey ay tee 
. ‘ . . . riete we & ‘ ™~ srahee 
: . - é = ° po hee « eh ag eteke te he - sete re eee 
. ' e ‘ ry ehgare . , 14) cote Oy # ANE piieae Oy tener el tare” anager 
y ov ‘ . ‘ oS . 4 vie tape at et ae tagete tate nites « 
oe «4 : “ " Port) one PP re Lele eh ee i) 
7 r w . " + e e a +e . in stetes pig is wena" 
: <4*i ‘ oo " a a. te vate + 0 8% afin) “ghee ne tere 
j e * ‘ 4% ¢, eh % ee ee ee ee ee 
; * ~ * aw 'e® od Df oteor o ete te ohede . 
sobel ws pee ot be ern rr 
ha Wee) Ce eee 
) . ° , oe a see ee atpeinee 
ate ’ « ots . , y tet eee 
ner ae A ‘ on 
‘ ’ ‘ 
‘ > e* “ 
’ 
. : 
’ wi 
ots ‘ ‘ . 
' og 
‘ . 7" : 
’ es ’ 
ie ban ’ 
, o> bw ' 
' ‘ 
y ‘ 
1 ew - 
A ‘ 
~? ee 
' 7 
7 , 
: ~ [ cpemtoute ’ 
‘ 
. 
: - im o¢ 
' , 
‘ . . 
° ‘ " 
puss ‘ 
‘ 
; . wet 4 
é .* 
‘ ¢ 
. y 
4 e 
* mn 
é* ‘ 
v . 
' 
< ‘ ‘ ' ' . 
, fet ‘ ‘ ary 
. fe 40% wy vie ya oe 
by Oy : ° ' ” , . ‘ : cole ort . 
A . F : . : Cas ge ate 
. . . A Porte aed 
~~ 4 r Woes He 
’ ' 
re 
’ ye ae 
see 
’ ’ ¥ 
- ‘ > 7% . 
A "> 
enone 7 7, 
. . ' . ' 
er a9 ' « 
" eae 
“e A 2 emee ware 
o- mn ‘ 1. eenee Tim ae 
' i Me “on ane ve 
’ , 
' ’ 
. owt 
. : : . oe * 
¢ ~~ i 
. ¢ ’ vee * « ° ol 
; rene a ° . ° 
. i] we ‘ ‘ a ors 
) oe eo . ‘ » he 4 : 
> ‘ ' re + b. 2 " ‘ . 
Hy be j ‘ oo ’ ‘ d 
‘ euth? ‘ 
; ; . Aw ne jue baer 4 “ : 
} oar 
‘ eee pera E 7 
U a ; ® ; . ; ’ 
‘ ‘ ‘ + «8 on ‘ ve 
. 4 ee “ ' r oy ” or 
" ‘ 
’ ‘ ’ , . r PT a hed 
, ‘ + oe ony ‘ pe pode tetera he 
be } skated @ ate “ aN wR eee 
. © ov . : rie, tala v4 $e The ote wre 
+! r ” . ' p gran atin see 
bd ny , , ‘ w e46 err Tor hd 
’ ' ; a 7 own Patyt tate ane ged 9 NO we oe 
. i. bce . a he ’ jee reed: emer er 
e ‘ ° : au «t 
: ’ ” . pew era TT ee " 
. * 2 ees) ute epee We rgteeT eo uae gaet atarer’ 
‘ pene my 14109 ’ seretu enn 1a ergs od Oe ir te ase te 
F pi ’ ah Pe Prererie Pir er Les 
oa cow y 4 M4 4 ee —@? ™ 
mes + pie as 
err ‘ , . ‘ : 
A’ ‘ , re ° F a4 renee 
oe LP are 
- ayes . nen ey sabde: 0G) ae erent 
mot b4@) - 7 
aw ’ ited tint i bes ne bse < wee ane 
‘ + Sen be ane « a tw terones cheap 
J . ere : ‘ weghe ter 
‘ squby ai neter s +894 Be ee es oe 
te? ; epangeg mar waret eee: 
fon serartuele & Patil o eae ress Ge mere 
pa : A cpa er ren Paeerer peel a 
? roe ene rerewer ret 
ype ie teas a be cca ee. tee pp ea het 
‘ ’ “ 
ie ny te OF Otay ee nis 
ewe . ‘ , vo ted ” 1 eer hs 
gee meee we perrer are irr 
eee 1 bps ’ . 4 
a ‘ . eae 14 er" Tawi on ge meitiites 
“ee a ee oe 4 die or ergy hte ra bas penser veeme ee 
’ . we ee) Md oe 
oe ge hnw 4 4 eee viele? eM amqe wis Ni btgtas a ae re why eee ree anes eet! 
1a eg aap eh 4 peid . ie ways eveon ee etgrivemiepng en ayee 
et er hey ate rgpere* ” even enya nev les eee 
“wy ete Pare > ‘ ae on eerie ¢ 
a o) . ‘ * ea ower wrarnn ew eter ? ade 
es Me ee ae | aman 1 harp tratat prennsedgrin tare ot eines et sprees iy! ge aes 
won le Wee aru oe qopey.wret pee 
reat e+ Fe aa rere Gite ceehur ses eae ey dr aigt. este nae @ oh ph fee 
erie Se ee) . Vangeceaoncen@aterers #ae at one 49, 


aad iW ys JF We -6 2 _ ba Xd, oo v it im v4 
td Sy tee = Ye Bt Rain A t io \eug qT a a “ANy r 
rte yetvaooaes4,, : i 
| a4 ge . me 
wey jf fh gatets ye 
@4 aoe 


a @rve 
wee nt we yvAne Ver ey ra 

: ne Vibe ait aay TTT) | tee pew HUE dtiag pee 

pinged OP tl ve 


+ ne 

cee apg KOM W INS 

VUCHVEVWHROIEELLURRORRELIIA) ae eee ITTTTYe arent sey ty 78 dOy', 
4 4 ee dP 4s geds Abe, ; PeSESCE Navin. y They Yi £ 

44 4 4 ody vite wall %, ew ihirn- ern ea Sp al * | AS ,? 

, Mos sl i fT .| i i wk Wiel 4 { 
pA Apu iedtdAAn, seers anain ¥ 
- ‘ ) 


we 
2 Few 
Rane 


A 6 Ad 7 r 
ACGC Rae j0qgd!* Wee ae” Ah “Went | REM KAR, AA 
vile < we =. V ry J es Aad 
Nou* 6 “A. q Ny ¢ ur 4< 
| x) ee +, SO, ANA wri! v 


g j ma 7 oo ow 3 “ww * rah: 8 ws tm 4A, ey 
q a ey 5% 3 Yan yer?” Veo Deity tty ned ; Pua Nyy Se, 
we 2. sce. pall - 2 44 @< o 
Teles , a Se eat ces 2 58 cag Agts ONAL 14d . Sa, 
Hy Ww ~~ ie y ; } & "nana - 7-5 , sa > 
g e Fa gr a 4 ~ 
all Soa ie. MERLE Duty aut Mk Pre) || Neda e 
,: Tube Paty Rv -eeey!,!. Wyss vl Wie ors RRA RA he ; ‘ A106 IO "4 
* Ming ' Ywipans nt goad y- yity wT 
ire 


4: ee Oe ee ; - tp. - 
i ° ath, ne eontaves Vthng VP wae os iS 100 uwathoy 
. \ b Se ‘ eve Ad } & { 
Thi] Tang oer aha LACT A r LEER. 
7 Ptricy ! A wells Bibitwew hua’ & @ 
wanna PLU HE fT petty ated eed ue 


AD peat ie cial aia  ataronstt vie ' 


ES Oy ue 
= ~ Pv : iA ms, 44 | | bes q 
is Mag Sj OO a oa tL nee nate ie i) 49% he | + vig LD Ny 
hey. ab dew ry a KY + 4 “e te Th “e.g Of ve ad a \ . 
“ oe) \é - nae, PUB SA) Mad ehh SU se ew, ; i lh EY 
Aae i er yOet tn ag A a Ln Ta | Ld tah * Nh vie 
ee 4 Mtr tite Ee Oia eA TY Bell ba "t, ogy 
yt ¥ vs Ve tribe - $ ier A | ess v 4 t, uy, = & Lary da. 
| Heyy. ee Ha J 7242p e hs TIT h NT} > aos Rae ed I 1) 


} Wetegddt | PANE on) pepe 
cua? Pat, Weed me 
A Cae Vy Littl was my yee hi Mn 


| ; 4 Stre° 
% ST ny 


a wh 
iu omni ai won 4, Ph 4 r a To vew Ve wae he Sy NY 
¥ ; a S ~ Fs a ——- 
Nee OO °s Mie i, LL A a}f tg: 1 1| Nyy Ib Bad | | em et 
' oa —s . : . + bad 3 ba sf - 
Te See teeSeern erences Pee aR Ea a I AS ied PO BRA WTA Dr 
. ~sd 4 Toke | OTT a*4 d Na pu % / ve gt al a a Fh Pr re <b yes 
“4 > ; th al] — w Vey ts” - a ‘a t« qt? ia VA)! \ . a a ane $3 ae 

r ly del ol OR weitee b wtpig 7; veeg “4 YP bie, A ‘ Se ) han oe y PL ? brava Pevy TP Le baal 2 yaa By 
oy? Set 4 ®e pr Od Wag § nae ae 20 ‘ 1} | Mar ft } a @. / Vy "Peo wy a mm : 
RTA eled ) | TEES so NM EEE nn | | wee 
“ps i =i 1 owe hn E Me F Baal | ; Am-.0 <A @ IF 4, ' 5? I 4? ar oy ‘ bt ere Te Be = 

cf 7] : yp -. (Ff * Ss * -_ > ~-. od , ” i ere. . 3s € Ag 4 

Y be hE LI ris ’ ae ® 6Ht a7 ne tae DEH, 


fOr YJxw f *< 
a eo ! oh! 
nblPan & s 4 yw) ‘y 
Gr era TV RA A 
“— a a NA Ae # iS 


id a 
4 } Sava wae Nihayyed Ov" 
4 4°40, 500644,, * VOR LQae grr APrnag 
hp yee Me ke Ft 
y A 


¥ 
Rees asthe } wee N VP i a A be 3 
AamAAR meen spam She : | 
i] "Saves gan A 4) prhAan-s “ 


> The a4 4 ny 
rT LL “Wane “wane POM NA bars 
e Wig rs wy 
NA° ®€ ann. ae eats, ATT Vw fe eee ‘Shy SONY ays 
vy oN itt AA 40 ahQs " re phe : esi A é ; Ws 4, 
Wa 4 TAA» UA, byhee J 0" ai - 1M ty @, es GG \- Pp han | TAU. TAA, 6bo/ = 
tt a A f ] AY abe s Try) age ae 
TP, ay Bsa ‘ eee oa hse a04 tod e e+9 f ‘An. i Th 
d atid raat Me yaadue RAD aap ALL ies 4 gona, | ime oat OD igg Newnes avg see My 
ry / He. Cel Vii tli Aaa. a4 eeu i y Ai Tt gge* an MA ie | a Siop/ ’ 
f TOW 945. a wy naa ‘ayaa “paats Aha 4g an wae, a "~ At | "N\A : 
Shep] HH a Ueseuses teense Y ala 1 
a Sat ss geen anad é ih yon Q 2* Xo 
+) TER Diy dds ODD, /¢ r da 
VP ae mii lit. ant argdt de As 
iz | ou ig iG arebi. Ma Py } 
ip = 4 Se 4 


1 = ae tf 
ee ae ~ . 
b Wd \Gy ahd v 
gh A he bdr vd 
a : 1 yn oeaad 
- 


e - ~ 
. Wo evree f 
7 


eee 


haaby, he 
Wha 4, 
iM inert = . se 
} “ a Ar Cy pee 44 94s 
Cit 


B yg. 
| sead all ese d Og. 
ot een?” was wate es 
TN AA see: 


. | Lo h'y ‘Wa Yt 
A aA GaN Ae 
PAINT ZW a’ . W 7 Mw 
SN oe JENN | Kay Heo noetedtl, yg 

; Mees ae oye 


-. we 
Aen 4 49 dak) AAA 
& ab id q 
* addy. ad BaaL, < se rggiae mI), wy q ws v Aut ee oe i at by 
4 v7.4. ey WI Pag tte ao aaad Saf WA _poA 4,04 ': Ne ns Bi Se roicn Now 
Fo ~~! SERRE bo wry fr ey mam a “COR, ei cabin hal es 

eb ibe s 1 | | Nhe esses Aa aa 6 0% 01 ducttead AMET EP ~Se 
iv hae \o9 fy SUCHIN) aa “Denn, 7 @ “dads Ran | zi MN tly wis 
ia ren PP yy “TMM AM O54. eure ibn he. eet ba. tt . | vig . Note a5, 
B88 GF: TTP UT aeenrinl cneiwl Seceeeelmeleinga Nae ag add Hiveatesee hey 
oe Wi eeeee PHL PL Oe tr acacaes y ove tlt isin ta cee 
~ be. \ 2¢ ae 

Th AST Lhe 19y waar? Hage d teat | ay cera 
hy : a. ea¢- et ui Tidal ded ee 

UTM AL hb t idit yaad & 1 at wae Liibdd 1 gadeu, if 
Pee oa a anes y ga dead d ve Be Tit 
7 were 


od VPP 
: . a 
i & We en ae re PY a i 4 ed y) y ¥ wr 

SUT TTTTTLTET PAT tk 


- BLENN O1DES," 


M ONSTROSA, 


| Reprinted ae ae Seid gre aha 
Dee aOR Scotland, published March 1911. pid 


PRINTED BY JAMES HEDDERWICK & SONS. LIMITED, 
Ag tHy ‘ Crevzen es Puss, ‘Sr Vincent Phace, 4 


ty On Tt, FOOD OF THE HALIBUT, WITH NOTES ON 
THE FOOD OF SCORPH#NA, PHYCIS BLENNOIDES, 
THE GARPIKE AND CHIMAERA MONSTROSA. By 
Tuomas Scort, LL.D., F.L.S. 


The stomachs of over one thousand specimens of halibut, Hippoglossus 
vulgaris (Flem.), have been examined during the period from September 
1909 to June 1910. The sizes of the halibut ranged from 18 inches to 5 
feet in length. They were captured in various parts of the North Sea and 
North Atlantic, and landed at the Aberdeen Fishmarket, and I desire to 
acknowledge my indebtedness to the fish merchants there who so kindly 
supplied the material for this research, and for the data concerning the sizes 
of the specimens supplied. 

It has been my experience, as it is the experience of others when engaged 
in a research of this kind, that even under the most favourable conditions a 
certain percentage of the fishes examined have either no food in their 
stomachs, or it is so much broken up and decomposed by the action of the 
gastric fluid—an action that does not cease till some time after the death of 
the fish—as to be indistinguishable. 

Of the halibut stomachs examined, about one-third, or nearly 34 per cent., 
were found to be empty, or the nature of the food could not be determined, 
which leaves about seven hundred, the contents of which could in some 
measure at least be identified. 


Tue FISHEs. 


A large proportion of the food observed consisted of Gadoids, chiefly 
haddocks and whitings; Norway pout (Gadus esmarkit) were also met with 
on several occasions. On the other hand, codfish and brassies were rarely 
noticed. Flat fishes, such as long rough dabs, were sometimes obtained, 


but not very often, and once or twice a lemon sole and witch soles 
occurred. 


THE CRUSTACEA. 


Crustacea were tolerably frequent, especially in the stomachs of the smaller 
halibut, but they also occurred in those of the larger examples. In the case 
of some of the larger halibut it was apparent that little effort had been 
exerted to crush the crustaceans found in their stomachs ; specimens, almost 
complete, of tolerably large crabs like Geryon tridens, Lithodes maia and 
Munida bamfica, their carapace only being somewhat softened by partial 
digestion, being present. Small crabs like Hyas coarctatus and Atelecyclus 
septemdentatus, but especially the former, were by no means rare, several of 
them being scarcely injured except that the shell was slightly softened. 
Norway lobsters (Wephrops norvegicus) were frequent, both in the stomachs 
of large and small fishes, full-grown as well as young specimens being 
moderately frequent, and not a few of the smaller as well as the larger 
examples having apparently been swallowed whole, only the shell being. 
slightly softened and shrivelled. Nephrops and hermit crabs—especially 


Hupagurus bernhardus—-were the more common among the crustacea 
observed. 
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Mo.uusca. 


With the exception of one or two species of Cephalopoda, Mollusca were 
rarely met with, the only species of shell-fish observed being Fusus antiquus, 
which occurred on one or two occasions ; the halibut did not apparently 
take the whole shell, but simply snapped off the extended head as far as it 
reached beyond the protecting shell. The operculum of one /usws—a large 
specimen—taken thus unawares, measures across the longest diameter 60 
millimetres by about 33 millimetres at the widest part. But though shell- 
fish were rare, Cephalopods were tolerably frequent, though sometimes the 
brown horny jaws were all that was left to represent the cuttlefish—the soft 
body having rapidly succumbed to the solvent action of the gastric fluid. In 
seve ral cases, however, fairly complete specimens were obtained, showing 
that the cuttlefish had been swallowed whole, the body first, with the tentacles 
streaming behind, as was apparent from the position of the organism in the 
stomach. The cuttlefishes observed belonged to three, or perhaps four genera, 
viz., Loligo, Hledone (and probably Octopus), and Ommatostrephes. The 
Eledone and Octopus are Octopods—that is, they are provided with eight 
tentacles ; they differ in the Hledone having tentacles with a single row of 
suckers and the Octopus with a double row—the suckers of the one row 
alternating with those of the other. This, which is one of the more obvious 
differeuces between the two, is in the case of a partly digested specimen 
somewhat difficult to make out. The specimens, however, which were 
sufficiently perfect for identification were found to be H/edones—probably 
Eledone cirrcosa. Several specimens of Loligo were observed, but with the 
exception of perhaps one or two, they all belonged to Loligo vulgaris 
(Lamarck). None of them appeared to be full grown, and the shell (or bone) 
of the largest specimen measured only 7% inches (about 20 centimetres) in 
length, and 13 inches (3°5 centimetres) in width at the widest part. The 
shell of a smaller specimen was rather narrower in proportion to the length; 
this one measured fully 4; inches (110 mm.) by 3 of an inch (16 mm.) 
in width. Ommatostrephes was represented by a piece of the anterior end 
of the shell (or bone) of a specimen of moderate size. 


THE ECHINODERMATA. 


The Echinodermata were only sparingly represented by fragments of 
Spatangus and a nearly complete but crushed specimen of Cidaris papillata. 
The discs and arms of a few Ophiurids were also observed, but these were 
probably derived from the stomachs of Gadoids which the halibut had 
swallowed. 


THE ANNELIDS. 
Traces of Annelids (Chetopods) were observed in a few stomachs, but 


these, like the Ophiurids mentioned above, may have come from the stomach 
of a fish swallowed by the halibut. 


TABLE SHEWING NUMBER OF FisHES EXAMINED. 
The following is a tabulated summary of the total number of stomachs 


examined each month, the number containing food that could be identified, 
and the number empty, or the contents of which could not be determined :— 


[ TABLE. 


of the Fishery Board for Scotland. 26 


Months when the Total number Number with Number empty, 


of Stomachs or with food 
Stomachs were | examined each | *04.that could) that could not 


month. be determined. 
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| September 1909} 21 stomachs} 12 stomachs 9 empty 
4 


October geld vag - 74 2 | athonhe 
November ,, | 101 a 53 f AS Fs 
December __,, 167 ss 117 us at age 
January 1910} 91 = 59 zi = ae 
Hepruary. ,,. | 160.2"... I wifi. (Oy gee 
March - 83 68 a es ene 
April ey ee one 84 ée AM 
May ss 95 A, CGrrs, aL estes 
June | ao, 62 i Seas 
ae eer ee. LORY 95, dnd ¢,, 362, 


It will be observed from the preceding table that the total number of 
halibut stomachs examined was 1076, and of these 362 (about 33:7 per cent.) 
were empty, or the nature of the contents could not be determined, while 
the remaining 714 contained food which consisted of organisms that could at 
least to some extent be identified. 

It will also be observed that during the several months the proportion of 
empty stomachs differed sometimes considerably ; this difference, however, 
may not be due to natural causes. Sometimes it could be explained by the 
fact that some of the stomachs available for examination were those of ‘‘ welled 
fish” —fish which had been on the ship for a number of days, and kept alive ina 
tank fitted up for the purpose in the ship’s hold ; any food, therefore, the 
stomach may have contained would be more or less completely digested by 
the time they were brought to the market. Sometimes also the food may 
have consisted of only soft-bodied organisms, such as cuttlefishes, which are 
quickly reduced to unrecognisable pulp; in other cases, the only evidence 
that the fish had recently been feeding was the presence in the intestine of 
partially eroded otoliths, or other less digestible substances. 

In comparing the food contents of the stomachs examined from month to 
month, slight differences in the constituents of the food have also been 
observed. For a while crustacea, especially such forms as hermit crabs 
(Hupagurus) and Nephrops, were of frequent occurrence, but in the latter 
months, 2.e., from March onwards, crustacea have not been so often met 
with ; while on the other hand, Gadoids, such as haddocks and whitings, 
but other fishes as well, have constituted the principal part of the food, and 
sometimes was the only kind observed. 

In the following summarised statement a description of the food observed 
in the stomachs during each of the ten months from September 1909 to 
June 1910 inclusive, is given. 


September 1909. 


Twenty-one halibut stomachs were examined in September, and of these 
12 contained food that could be identified. The food in one of them consisted 
of fragments of Spatangus purpurea and Fusus, that of another consisted of 
starfish discs and arms. In a third the food consisted of remains of fish and 
a Decapod crustacean, while the contents of the others consisted entirely of 
fishes, among which were the remains of haddocks and whitings and a fairly 
large herring. 
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October. 


The stomachs examined in October numbered 115, and 74 of these 
contained food. The length of the halibut examined ranged from 20 to 50 
inches, but only afew were over 36 inches in length, and the food contents of the 
larger did not differ in any marked degree from those of the smaller examples. 
The contents of between fifty and sixty of the stomachs consisted for the 
most part of crustacea or of fish. Small cuttlefishes constituted the food of 
about half-a-dozen stomachs, but in the remainder the contents were mixed 
crustacea and fish, with sometimes a small cuttlefish. The fishes that could 
be distinguished by their earstones or otherwise were chiefly Gadoids 
(haddock and whiting) and herrings ; the remains of a few flat-fishes were 
also observed, but the species could not be determined. 

The crustacea consisted largely of Vephrops norvegica, Munida bamffica, 
and Hupagurus bernhardus ; several of the Nephrops were large, full-grown 
specimens, measuring over all 8 inches to fully 9 inches in length. Inone of 
the stomachs examined twenty-one specimens of Munida, large and small, 
were counted ; in another a nearly complete Geryon tridens occurred, but the 
shell bore evidence of the solvent power of the gastric fluid ; while in a third 
a tolerably large soft-shelled female Lithodes was obtained. A few specimens 
of Hyas coarctatus and Portunus sp. were met with, while in one stomach, 
containing a mixed lot of food, the contents consisted of Nephrops, small 
fishes, and a number of tolerably large isopod parasites, Cirolana borealis, 
which are not uncommon on Gadoids in the North Sea, and are described by 
G. O. Sars as being among the most effective scavengers of the sea, and 
also as doing injury to the fishes caught on the fishermen’s lines when 
not quickly removed. 


November. 


The number of stomachs examined in November was 101, and of these 53 
contained food. Most of the halibut ranged from two to three feet in length, 
but four or five of them measured four feet in length and three five feet. 

Crustacea (Portunus, Atelecyclus septemdentatus, Hupagurus sp., Nephrops, 
and Munida), together with young fishes, formed the principal portion of 
the food of smaller halibuts, but the food of the larger individuals consisted 
chiefly of fishes. In the stomach of one of these larger examples the earstone 
of a tolerably large hake was obtained ; the earstone measured 25 mm., and 
the fish it belonged to could not, therefore, have been jess than about 22 or 
23 inches in length. For the purpose of comparison, it may be stated that 
the length of the earstones of a hake 16 inches long measure nearly 17 mm., 
and those of one 144 inches 16 mm.* Other fishes observed included a 
whiting 11 inches long, partly digested ; a tolerably large codling, remains 
of haddocks, a few long rough dabs, and sand-eels. One stomach contained 
five small flat-fishes, the jaws of a cuttlefish, remains of Vephrops, and a few 
parasitic Cirolana borealis. Another was full of hermit crabs (probably 
Eupagurus bernhardus), while a third contained six vr seven specimens of 
Munida bamfica and a small stone. Seventeen of the stomachs contained 
fish only, 13 contained crustacea only, and the contents of other ten consisted 
of a mixed lot of crustacea and fish, including also the remains of small 
cuttlefishes ; while the food contents of three consisted of cuttlefishes only. 


December. 


The number of stomachs examined in December was 167, and 117 of these 
contained food that could to some extent be identified. With the exception 
of eleven, the food observed in these stomachs consisted entirely either of 


* Twenty-fourth Ann. Rept., Part III., p. 66 (1906). 
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fishes (Gadoids chiefly) or of crustacea (chiefly Hupagurus bernhardus, but 
one or two other species of Hupagurus, Nephrops, etc., were also occasionally 
present). The stomachs containing crustacea only, numbered about 65, and 
those containing fish only, numbered about 43. In eight halibut stomachs 
the food contents iicluded a whiting and one or two small shell-fish. Another 
contained the remains of four or five Munida bamffica and a small cuttlefish 
(AZledone), while a third contained Nephrops and Gadus (?) esmarkii. The 
entire contents of one stomach consisted of cuttlefish, one contained Annelids 
only, and one part of a large Pusus antiquus. 

The Gadoids met with most frequently consisted for the most part of - 
haddocks and whitings, a few of which were of fairly large sizeand measured 
10, 11, and 12 inches in length. The remains of herrings were also 
occasionally noticed ; one stomach contained a herring 9 inches long and a 
fairly large cuttlefish—Loligo vulgaris. Another contained a herring about 
7 inches long, which was sufficiently perfect to show that it had been feeding 
largely on the Schizopod ZVhysanoessa neglecta before being captured by 
tne halibut. 

Among the crustacea observed, the hermit crab (Hupagurus bernhardus) 
was, as stated above, the more common form, but one or two specimens of 
Eupagurus pubescens and Hupagurus cuanensts also occurred. The few 
Portuni observed were limited to P. holasatus and P. depurator. Two of 
the stomachs examined in December contained each a specimen of Geryon 
tridens, and one or two small Atelecyclus were also noticed. 


DIFFERENCES IN THE Foop oF LARGE AND SMALL FISHEs. 


The only appreciable difference that could be observed in the food of the 
larger halibut was that fishes appeared to be more frequently consumed, 
while the smaller preyed more upon crustacea. 

The stomachs examined in December were, for the most part, from halibut 
three feet in length, and only a few from specimens over that size. 


January 1910. 


In January 1910, 91 halibut stomachs were examined, and 59 of these 
contained food that could be identified; none of the halibut were over three 
feet in length. The food contained in 31 of the stomachs consisted entirely 
of fishes, 19 contained crustacea only, while in the remaining 11 the food 
consisted partly of fish, partly of crustacea, and also occasionally with the 
remains of small cuttlefish. 


FISHES. 


The fishes observed belonged, for the most part, to the Gadoids, chiefly 
haddocks and whitings, some of which were of tolerable size. In one stomach 
the remains of two haddocks between 10 and 11 inches long were observed, 
and a whiting 14 inches in length occurred in another, while in a third there 
were two specimens of a coal-fish partly digested, the length of which would 
be about 12 to 15 inches, but these were rather exceptional occurrences. 
Other fishes observed included one or two Brassies, a few Norway pouts, and 
the remains of what appeared to be a lemon sole, but the fish was too much 
digested to be satisfactorily identified ; sand-eels were also frequently met 
with in the stomachs of the smaller halibuts. In the stomach of one of these 
I found a Pogge (Agonus cataphractus), 44 inches long and nearly perfect, 
its hard scaly covering being nearly impervious to the solvent action of the 
the gastric fluid, 
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CRUSTACEA. 


The crustacea most frequently observed were Nephrops norvegicus, hermit 
crabs, chiefly Hupagurus bernhardus, Portunus depurator, and one or two 
other species such as Corystes cassivelanus, Hyas coarctatus, small Galathea 
sp., and Pandalus montagut. In one stomach no fewer than a dozen small 
Corystes cassivelaunus were counted, while some of the Nephrops and hermit 
crabs observed were of fairly large size. 


CUTTLEFISHES. 


Cuttlefishes were rarely met with in the stomachs examined in January, 
and those observed appeared to be Eledones. No Annelids nor starfishes 
were observed. 

February. 


The number of halibut stomachs examined in February was 160, and of 
these 125 contained food ; the others were empty, or their contents could not 
be identified. 

A considerable proportion of the halibut were small, being under 3 
feet in leneth, and only a few of them were from 3 to 34 feet long. 

Fishes—Gadoids and sand-eels for the most part—formed the only food 
observed in nearly sixty per cent. of these, and the stomachs in which 
crustacea alone constituted the food contents amounted only to a little over 
nine per cent. On the other hand, the number that contained a mixture of 
crustavea, fish, and other organisms was larger in proportion than in the 
previous months. Cuttlefishes were also much more frequently met with. 


FISHES. 


As indicated above, the fishes observed consisted chiefly of whitings, . 


haddocks, and sand-eels, several of the former being tolerably large. One of 
the stomachs, for example, contained a fairly large haddock 18 inches long and 
a small one 8 or 9 inches; another stomach contained two whiting, and, 
judging by the size of their earstones, both were at least 15 inches long, 
The occurrence of such large specimens was, however, exceptional ; the sizes 
of haddock and whiting more commonly noticed ranged from about 7 to 10 
inches. Most of the sand-eels were only half-grown specimens, but a few 
were adults, or nearly so, and were full of ripe or nearly ripe spawn. Other 
fishes which were observed, though somewhat sparingly, included brassies and 
Gadus (%) esmarki, long rough dabs, small plaice, and the remains of herring. 


CRUSTACEA. 


The crustacea comprised such forms as Hupagurus bernhardus, and 
Eupagurus prideaux, Nephrops norvegicus, Hyas coarctatus, Portunus 
holsatus, Crangon almanni, and the leg of a fairly large JLithodes 
mata, as well as the digested remains of Lernea branchialis and other 
nondescript forms. A number of Schizopods (Thysanoessa) and Huthemisto 
compressa were also observed, but these were doubtless from the stomachs of 
- some of the fishes swallowed by the halibut. 


CUTTLEFISHES. 


Cuttlefishes occurred in no fewer than about 20 of the stomachs examined 
in February, and in about 13 of these they formed the only organisms 
present. Theonly species that could be determined were Loligo vulgaris and 
Eledone cirrosa, the remains being usually too imperfect for identification 
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March. 


In March 1910, 83 stomachs of halibut were examined, and of these 68 
contained food which could in some measure be determined, and, as in the 
previous month, this food consisted largely of fishes ; crustacea were only 
sparingly met with, and very few cuttlefish were observed. The following 
proportions will show the nature of the food contents in the stomachs 
examined :—Fish remains only were found in 59 stomachs ; crustacea only in 
1; mixed fish, crustacea, cuttlefish, etc., in 9 ; and cuttlefish only in 1. 


FISHES. 


The fishes observed were, as before, chiefly Gadoids and sand-eels. The 
only Gadoids satisfactorily determined were, for the most part, haddocks, 
whitings, Gadus esmarkiz, and a three-bearded rockling (Motella tricirrata). 
Some of the haddocks and whiting were tolerably large fishes. One of the 
latter measured about 15 vr 16 inches long (its earstones were 24 mm. in 
length), and one of the halibut about four and a half feet long was found to 
have swallowed a whiting about 14 inches in length, and two haddocks, one 
of which would be about 18 inches and the other 142 inches (their earstones 
measured respectively 20 mm., 18°5 mm., 16 mm.). Such large fish, were, 
however, rather exceptional ; smaller examples, ranging from 7 to 10 inches 
long, were more frequent. Specimens of what appeared to be Gadus esmarkit 
were observed on several occasiors, but only the one specimen of Motella 
tricirrata was noticed. 

Sand-eels, a few tolerably large, measuring from 7 or 8 inches, were not 
infrequent, and in one stomach the remains of twelve of them were found. 
There occurred in one of the halibut stomachs a small portion of the vertebra 
of an apparently large Gadoid ; one of the joints measured across the long 
diameter 22 mm. and 19 mm. vertically (these measurements were made 
immediately after the specimen was removed from the stomach and before 
drying). The remains of herring were also observed, but they were of rare 
occurrence. 


CRUSTACKA. 


The infrequency of crustacea in the halibut stomachs examined during 
March, when compared with some of the previous months, was somewhat 
marked. The species observed included Portunus sp., Hupagurus bernhardus, 
Crangon allmannt, Galathea sp., etc. In the stomach of one of the larger 
halibut a nearly complete female Lithodes mara, loaded with spawn, was 
obtained, the shell, claws, and legs of which were quite soft. 


CUTTLEFISH. 


The contents of several stomachs consisted not only of fish and crustacea, 
but also sometimes of small cuttlefishes; the only specimens that in some 
measure could be determined were Octopods, apparently belonging to Hledone 
(Z. cirrosa). In the stomach of a moderately large halibut were found the 
remains of a fairly large cuttlefish, but the only part that could be utilised 
for 1uentification was a fragment of the anterior end of the “shell,” which 
apparently was that of an Ommatostrephes, the shell of which is entirely 
different from that of any of the more common British cuttlefishes. 


April. 
The number of halibut stomachs examined in April was 124; 40 of these 


were found to be empty, or their contents could not be identified, while the 
food in the remaining 84 was more or less recognisable. 
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Small and medium sized fishes, chiefly Gadoids, appeared to be the food 
mostly sought after by the halibut, and fully 60 of the stomachs examined 
contained nothing else. Crustacea, on the other hand, were only sparingly 
met with, and were usually associated with other kinds of food, such as small 
fishes, but cuttlefish remains were also occasionally present. 


FISHES. 


Fishes, as stated above, formed the principal part of the food of the 
halibut examined in April ; haddocks and whitings were the species most 
commonly met with, and, though they were usually comparatively small, 
moderately large specimens were also occasionally obtained ; generally, 
however, they were so much broken up by the digestive fluid that the 
accurate measurement of the fish itself was impracticable, but as the earstones 
were frequently found to be uninjured, a careful measurement of these always 
afforded a fairly correct indication of the size of the fish they belonged to. 
Their reliability as a guide to the approximate size of the fish has been 
frequently tested in the case of such species of haddocks, whiting, codfish, 
and some other Gadoids, and generally with satisfactory results:* 

Three fishes, all hadcocks, were found in one of the halibut stomachs 
examined in April; their earstones measured 18 mm., 17 mm., 16 mm., 
showing that the first two were from 16 to 17 inches in length, and the 
third about 14 inches. In another stomach a whiting about 14 inches 
long and two haddocks about 17 or 18 inches respectively were observed, and 
the earstones of these three fishes measured—the whiting 20 mm., the larger 
haddock 18°5 mm., and the smaller 16 mm.; while in a third stomach, viz., 
that of a halibut over four feet long, were found the remains of a haddock 
over 18 inches in length (earstones 21 mm.), a moderately large flat-fish, the 
species of which was doubtful, and the jaws of a cuttlefish, probably an 
Eledone. Among other fishes met with in the stomachs examined in April 
were a few Norway pouts, Gadus esmarkit, a lemon sole, Pleuronectes 
microcephalus, the remains of a moderately large flat-fish that appeared to be 
a witch sole, Plewronectes cynoglossus, and measured about 12 inches long, a 
considerable number of sand-eels, a smelt, Osmerus eperlanus, about nine 
inches long, a herring about 104 inches long, and remains of others, and also 
a young piked dog-fish, Acanthias vuglaris, of moderate size; in this 
specimen the spine in front of the first dorsal fin measured from the base of 
the exposed (coloured) part to the tip about 20 mm. 


CRUSTACEA 


Crustacea were not very plentiful in the stomachs examined in April, and 
those met with were usually associated with other forms. The species 
observed were chiefly Hyas coarctatus, Portunus sp., hermit crabs (Hupa- 
gurus bernhardus), and Nephrops. 


CUTTLEFISHES. 


Cuttlefishes, or their remains in the form of dark horn-coloured jaws, were 
met with on several occasions. They all appeared to belong to the eight- 
armed group Octopoda, and those of thein sufficiently perfect for identifica- 
tion were all apparently Hledones. Some of them were tolerably large, but 
accurate measurements were hardly attainable, as the delicate extremities of 
the tentacles were usually wanting, besides being otherwise injured. One 
that was tolerably perfect gave the following measurements :—Body to base 
of tentacles, 52 inches; length of tentacles, or at least what remained of 


* Cf. “Observations on the Otoliths of some Teleostean Fishes.” T'wenty-fourth 
Annual Report of the Fishery Board vr Scotiana, Part III., p 48-82, Pls. I-IV. 
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them, 6 inches. This Hledone, therefore, would have measured over all fully 
12 inches in length—a fairly big mouthful to swallow even for a moderate- 
sized halibut. 


CETERA. 


Some odd things observed included Crangon allmanmi, discs of starfishes 
(Ophiura), small Echinocardium, fragments of Zoophytes, a small univalve 
shell (/usws), and a few small stones. Most of these small things, however, 
were probably derived from the stomachs of the haddocks, whitings, &c., 
which the halibuts had swallowed. 


May. 


The number of halibut stomachs examined in May was 95, and of these 
60 contained food which could, to some extent at least, be identified. The 
size of the halibut from which these stomachs were removed ranged for the 
most part from 30 inches to 42 inches in length. A few were from halibut 
under 30 inches, and a few others between 48 and 60 inches. The food 
found in 54 of the stomachs examined consisted entirely of fishes, chiefly 
Gadoids. Two contained crustacea only, and two the remains of cuttlefish 
only, while in Swo others were found the remains of fishes and sbell-fish 
(Buccinum, sp.). From the results stated above, it would appear that in 
May halibut had been feeding more exclusively on fishes than during any of 
the previous monthly periods. Whether there is any natural cause for this 
change—whether, for example, it is due to seasonal influences affecting the 
supply of food, or merely to some accidental change—there is scarcely 
sufficient data to show. 


Tue FisHes OBSERVED. 


The fishes met with in the halibut stomachs examined in May included, 
as usual, haddocks, whitings, sand-eels, and very rarely flat-fishes. Herrings 
were occasionally observed, a few of which were of fairly large size. In one 
stomach, for example, a herring of about 10 inches in length, and in another 
a specimen about 8 inches, were obtained. A witch sole about 121 inches 
long was also found in one of the stomachs examined on May 6th. Some of 
the Gadoids were tolerably large ; a whiting 15 inches long and a brassie 
(Gadus luscus) 13 inches were among some of the larger specimens met with. 

The fish food in a considerable number of the stomachs examined in May 
was so much digested that if the earstones were absent the species was 
practically unrecognisable. 


CrustacEA, CUTTLEFISHES, &C, 


Crustacea and cuttlefishes were both very sparingly met with. Hyas 
coarctatus was almost the only crustacean observed, and the cuttlefish remains 
consisted chiefly of their dark-coloured horny jaws. 


June. 


The halibut stomachs examined in June numbered 119. Fifty-seven of 
_ them were empty or contained food that could not be identified, while the 
food in the remaining 62 consisted largely of gadoids. © In 47 of the stomachs 
examined the food consisted entirely of fishes, and in fully 50 per cent. of 
them the food was so much digested that in many cases only a few bones 
were left, so that even the species could not be determined. The following 
Gadoids were recognised, viz.:—The remains of a codfish about 15 inches in 
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length, and another between 9 and 10 inches; the latter had a small flat-fish 
of doubtful species in its stomach. Haddocks were observed in seven or 
eight halibut stomachs, and whitings inabout the same number. A Gadus (?) 
luscus about 9 inches long occurred in one stomach, and Gadus esmarktt in 
several. A few both of the haddocks and whitings were apparently tolerably 
large. The remains of fairly large herrings were aiso observed in three 
stomachs, and a small flat-fish—species doubtful—in one. 


CRUSTACEA. 


In ten of the stomachs examined in June, the food consisted entirely of 
Crustacea. Hyas coarctatus, the most common species, occurred in seven of 
them. The hermit crabs (Hupagurus bernhardus and Eu. prideaua) were 
only observed on one or two occasions, while Norway lobsters (Nephrops), 
so frequent during some of the previous months, were apparently entirely 
absent ; so also were several of the other species met with during the winter. 


CUTTLEFISHES. 


Cuttlefishes were rarely met with in the halibut stomachs examined in 
June, aud those observed were the remains of either small “ledone or 


Octopus. 
ECHINODERMS. 


A specimen of Crdarus papillata—a partly crushed test without spines— 
was obtained in one of the halibut stomachs examined in June. 


Having in the preceding notes given a short descriptive account of the 
food-contents of the halibut stomachs examined from month to month from 
September 1909 to June 1910 inclusive, it may be useful if the various 
organisms referred to are brought together in the form of a more or less 
systematic list, as follows :—- 


A Systematic List oF THE FIsHEs, CRUSTACEA, AND OTHER THINGS MEn- 
TIONED IN THE PreEcEDING Notes as CONSTITUTING THE Foop oF 


THE HALIBUT. 
Foop OF THE HALIBUT. 


Classified List of Organisms mentioned in the preceding LVotes. 
Fishes. 


Agonus cataphractus, Linné. The pogge. 
A nearly perfect specimen, about 43 inches long, obtained in 
January. 
Gadus callarius, Linné. Codfish, 
Remains of a moderately large codling observed in stomach of 
large halibut in November. 
Gadus ceglefinus, Linné. Haddock. 
Of frequent occurrence ; some of the specimens tolerably large. 
Gadus merlangus, Linné, Whiting. 
Of frequent occurrence ; some of the specimens tolerably large. 
Gadus pollachius, Linné. Pollack or lythe. 
Gadus virens, Linné. Coal-fish or saith. 
Specimens that belonged to one or other of these two species 
have been occasionally observed, too imperfect to be 
satisfactorily identified. ; 
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Gadus luscus, Linné. The bib. 
Gadus minutus, Linné. The poor or power-cod. 

Specimens belonging to one or other of these Gadoids were 
occasionally met with, too imperfect to be satisfactorily 
determined. ‘heir earstones are somewhat short and 
massive. 

Merluccius vulgaris, Cav. The hake. 

The earstone and other remains of a hake was found in the 
stomach of a tolerably large halibut in November. The 
hake would be between 15 and 16 inches long. 

Molua molva, Linné. The ling. 

A small ling, about 13 inches long, was obtained in a halibut’s 
stomach in November. 

Motella (Onos) tricirrata, Bloch. Three-bearded rockling. 

A specimen of this species was observed in a halibut’s stomach 
in March. 

Ammodytes (?) lanceolatus, Le Sauv. Sand-eel or sand-launce. 

Sometimes fairly common, especially in the stomachs of the 
smaller halibut. 

Drepanopsetta platessoides, Fabr. Long rough dab. 

A few examples, sufficiently perfect for identification, and 
measuring 5 to 6 inches in length, were obtained in 
November and January. 

Pleuronectes platessa, Liuné. Plaice. 

Observed on two occasions, one specimen about 8 inches long in 

February, and another about 63 inches in April. 
Pleuronectes microcephalus, Don. Lemon dab or lemon sole. 

Observed on two occasions; one specimen, length doubtful, in 

January, and one about 104 inches long in April. 
Pleuronectes cynoglossus, Linné. Witch sole. 

A specimen about 124 inches long was obtained in a halibut’s 
stomach in May. The remains of what appeared to be 
another occurred in April, but too imperfect to be 
satisfactorily determined. 

Pleuronectes limanda, Linné. Dab or common dab. 

Only a single specimen observed. 
Osmerus eperlanus, Linné. The smelt. 

One specimen observed in a halibut’s stomach in April. 
Clupea harengus. Herring. 

Herrings ranging in length from 7 to 10 inches were obtained in 
about a dozen of the halibuts’ stomachs examined. A few 
of them appeared to have been feeding on Thysanoessa 
before being captured by the halibut. 

Acanthias vulgaris. Spur-dog, piked dog-fish. 

A young specimen from. a halibut’s stomach in April; the coloured 
part of the spine in front of the first dorsal fin measured 
from base to tip about 20 millimetres. 


Crustacea. 


Hyas coarctatus, Leach. 
Observed on various occasions ; specimens usually small. 
Portunus depurator, Leach. 
Sparingly met with on several occasions. 
Portunus holsatus, Fabr. 
Obtained only in three or four of the stomachs examined. 
Portunus pusillus, Leach. 
Obtained once in January along with Hyas coarctatus. 
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Portunus arcuatus, Leach. 

Very rare in stomachs examined in January. 
Atelecyclus septemdentatus, Mont. 

This species occurred sparingly on one or two oceasions. 
Corystes cassivelaunus, Pennant. 

This also occurred sparingly, but on onc occasion a dozen small 
specimens in a stomach in January. 

Lithodes maia, Linne. 

Three small, fairly perfect specimens were obtained in a stomach 
examined in October, and a larger female carrying eggs, but 
with the shell soft and somewhat damaged, in one examined 
in February. 

Geryon tridens, Kroyer. 

A fairly large specimen of Geryon was found in one of the 
stomachs examined in October, and two smaller specimens 
in those examined in December. 

Hupagurus bernhardus, Linné. 

Tolerably frequent, especially in the winter months. 
Hupagurus prideaux, Leach. 

Obtained sparingly on two or three occasions. 
Hupagurus cuanensis, Thomps. 

Rare in one or two stomachs in December. 
ELupagurus pubescens, Kroyer. 

Fragments apparently belonging to this species occurred. sparingly 

on one or two occasions in December. 
Galathea sp. 
Rarely met with, and only young or imperfect specimens. 
Munida bamffica, Pennant. 

Munida was not infrequent during the winter months. In one 
of the stomachs examined in October, 21 specimens, large 
and small—mostly smali—were obtained, and 6 in another. 

Nephrops norvegicus, Linné. 

This crustacean was moderately common, especially during the 
winter months, not a few of the specimens being apparently 
adult ; some of them measured 8 to full 9 inches to the end 
of the claws. 

Crangon allmannt, Kinahan. 
Rare, and probably derived from the stomachs of fish swallowed 
by the halibut. 
Pandulus montagui, Leach. 
Rare ; observed only on one or two occasions. 
Thysanoessa neglecta, Kroyer. 
Euthemisto compressa, Goes. 

Both of the species named were doubtless derived from the 

stomachs of sand-eels and herrings swallowed by the halibuts. 
Cirolana borealis, Lilljeborg. 

Several specimens were met with in one of the stomachs 
examined in October, probably having been swallowed with 
the Gadoids to which they were adhering as parasites. 

Lernea branchialis, Linné. 

Fragments were observed on one or two occasions, having 
doubtless been fixed on the gills of Gadoids swallowed by 
the halibut. 


Mollusca. 


Fusus antiquus, Linné. 
Two stomachs contained each an operculum only; another con- 
tained the head (with operculum attached) of a tolerably 
large specimen. 
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Ommatostrephes todarus, Delle Chiaje. 

A small fragment of a cuttlefish shell, apparently belonging to 
this species, was obtained in a halibut stomach examined 
in March. 

Loligo vulgaris, Lamarck. 

Several specimens of Loligo have been met with, and though they 
may not all belong to the species named, one or two 
certainly do so. 

Eledone cirrosa, Lamarck. 

Specimens of Hledone were met with on several occasions, but 
other specimens were obtained which were scarcely perfect 
enough to determine the species. Cuttlefish jaws were also 
not uncommon, representing both large and small specimens. 


Echinodermata. 


Spatangus purpureus, O. F. Miiller. 
Fragments of the test of a Spatangus occurred in the intestine 
of one of the halibuts examined in September. 
Cidarus papillata, Leske. 
A partly-crushed test was obtained in a halibut’s stomach 
examined in June. 
Ophiura sp. 
Several discs and fragments of arms were observed from time to 
time, but not identified. 


CETERA. 


Annelida were met with on one or two occasions, but appeared to be 
exceedingly rare in the stomachs of the halibut examined. Fragments of 
Zoophytes were also occasionally observed, and so also were small bits of 
stone. One piece of stone measured in millimetres 27 by 21 by 13, and its 
weight just under half an ounce avoirdupois. 


Norges on THE Foop or Scorpena dactyloptera, Belone vulgaris, Phycis 
blennotdes, aND Chimera monstrosa. 


Scorpena dactyloptera, De la Roche. 


A considerable number of Scorpena dactyloptera were examined in 
February and March 1910, but the stomachs of about two-thirds of them 
contained nothing that could be satisfactorily determined. In one of the 
stomachs of the remainder was found a nearly perfect specimen of Sepiola 
rondelett, Leach, and in another a small individual somewhat imperfect, 
which appeared to belong to the same species. Cuttlefish remains were 
found in other four, but were too imperfect to be satisfactorily identified, 
though from their appearance they were probably also Sepiolas. In the 
stomach of another of the same lot of Scorpenas were fragments ot Crangon, 
apparently C. allmanni. 


THE GarFisH or SEA Pike (elone vulgaris, Cuvier). 


A number of garfish captured in the North Sea, off the Aberdeenshire 
coast, in April and May, were found to have been feeding more or less 
extensively on small crustacea ; both the stomach and intestine were in some 
instances filled with them. Eight tolerably large garfish, about 18 to 20 
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inches in length, had their stomachs filled with almost nothing else than 
pelagic Amphipods, which appeared to belong to Parathemisto oblivia, witha 
few fragments of some specimens belonging to the Huphausiade, probably 
Thysanoessa. Everything the stomach contained, however, was so fragmen- 
tary that the species to which they belonged could not with certainty be 
determined. No other organisms besides those mentioned were observed. 


Phycis blennoides, (Brun)—THE GREATER FORK-BEARD. 
Stomachs, containing food, of about a dozen examples of the greater fork- 


beard (Phycis blennoides) from the Fish Market at Aberdeen were examined 
in February and the beginning of March 1910. They nearly all contained 


the partly-digested remains of small fishes, chiefly Gadoids.. Though none of — 


the specimens were perfect enough for satisfactory identification, it is 
probable that most of them belonged to Gadus esmarkiz, as the form and 
structure of their ear-stones appeared to be practically identical with those 
of that species. In one stomach ten pairs of ear-stones were counted ; three 
of the pairs were those of fishes about six inches long, while the others 
belonged to fishes of smaller size. One stomach contained a young piked 
dog-fish about 4 inches (100 mm.) in length, and another, a small lump- 
sucker (Cyclopterus lumpus). The crustacea were represented in these 
stomachs by Nephrops norvegicus, Crangon sp., Pandalus montagui, 
Pandalina brevirostris, and Nyctiphanes; there were also remains of 
crustacea that could not be identified. The only other organism observed 
was a small cuttlefish, probably an Hledone, but scarcely perfect enough to be 
satisfactorily determined. 


Chimera monstrosa. 


In January 1910 a number of specimens of Chimera monstrosa from the 
Fish Market were examined, and the food contained in their stomachs was 
found to consist of various organisms, comprising shell-fish, crustacea, 
Annelids, and Echinoderms. 

SHELL-FISH. * 


The shell-fish included Pecten tigrinus, Anomia (°) ephippium, small Fusus 
sp., small Buccinum undatum, Cardium fasciatum, and Scalaria sp. 


CRUSTACEA. 

The crustacea comprised Decapods, such as Hbalia sp., small Hyas coare- 
tatus, small Hupagurus, and Amphipods, such as Hippomedon denticulatus 
and Ampelisca sp. 

ANNELIDS. 

Several fragments of Annelids occurred, but the species could not be 

made out. 


ECHINODERMS. 


The only species of Echincderm identified was Hchinocardium cordatum ; 
the remains consisted of spines and fragments of tests. 
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